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Foreword 

it is the purpose of this handbook to present such practice as will 
insure longer service life for galvanized iron roofing and roof drainage. 

The specification by architects of branded sheets of heavier gauge, 
and improved construction and erection practice on the part of sheet 
metal contractors, have brought this type of material into greater 
popularity. 
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Important Facts Relating to Galvanized Iron 
as a Material For Roofing 



Galvanized iron roofings of proper thick- 
ness and properly installed, compare very favor- 
ably to roofings of other metals and materials, 
under general service conditions. 

Relative Expansion : Iron has the lowest co- 
efficient of expansion of all sheet metals used for 
roofing purposes. The following coefficients give 
their relative expansions : 

Iron 67.2 

Copper 92.8 

Zinc 162.0 

Tin - 124.0 

LEAD __— 162.4* 

*10,000,000 times coefficient of linear expansion per 
degree Fahrenheit. 

Contraction and expansion influences proper 
construction practice very materially. Metal roof- 
ings, for which proper allowance for this factor 
has not been made, have in many instances rup- 
tured outside the seams. Therefore, iron has a 
decided advantage to start vdth from the stand- 
point of securing proper construction. 

Relative Weight: Galvanized iron roofings 
have an important advantage in offering the archi- 
tect and engineer a material light in weight. 
Following are relative weights of commonly used 
roofing materials: 

Approximate Weight of Roofing Materials 

Weights — Pounds 
Material Per Square Foot of 

Roof Surface 

Galvanized Iron (26 gauge standing seam)„_ 1.25 
Galvanized Corrugated Iron (22 gauge) 1.75 



Galvanized Iron Shingles 1.00 

Copper Roofing Sheets 1.50 

Copper Roofing Tiles 1.V5 

Terne Plate IX % to % 

Lead (about Vs" thick) 6 to 8 

Zinc (No. 20 B. W. G.) - IV2 

Plain Tiles or Clay Shingles — 11 to 14 

Spanish Tiles (Old Style, two parts) 19 

Spanish Tiles (New Style, one part) 8 

Slate (3/16^' thick) ^V4^ 

Shingles (Common) 21/2 

Five-ply Felt and Gravel Roof 6 

Four-ply Felt and Gravel Roof 51/2 

Sheathing (1'' white pine) ^— 3 

* Weights given do not include weight of wood or other 
type sheathing. 
Weight of sheating material is given separately. 

Fire and Lightning Proof : According to the 
National Board of Fire Underwriters' estimates, 
a disastrous fire occurs every minute ; the annual 
fire bill is $5.00 per capita; the annual loss of life 
from fire totals 15,000. The advantage of having 
fireproof construction is very great from an insur- 
ance and human life standpoint. Insurance com- 
panies give much reduced rates to fireproof con- 
struction. 

By grounding metal construction, protection is 
also secured against lightning. 
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Style Roofing To Specify 



The architect and engineer have six popular 
styles of galvanized iron roofs from which to 
choose. They are: 

Standing Seam Roofing 
. Pressed Standing Seam Rdofing 
V Crimp Roofing 
Ribbed Seam Roofing 
Metal Shingles 
Corrugated Roofing (See Part Two) 

Standing Seam 

Tight Job: This style affords the tightest job 
and is therefore particularly adapted for roofs of 
less than usual pitch. In fact, it may be used suc- 
cessfully where there is only a pitch of 2 in 12. 

Roof water would have to back up and take the 
course indicated in A and B, Figure 1, to get 
through the end locks and standing seams respect- 
ively. Since these locks and seams are tightly 
swaged together, the result is practically a water- 
tight job. 

Description: This roofing comes in rolls con- 
taining approximately one square of covering area 
when laid. Five resquared sheets, 261/^'' wide and 
122'' long, are joined end to end by a double cross 
lock which is power swaged (See enlarged seam 
in Figure 1) . Cleats are supplied with the roofing 
at a small cost or may be made on the job. 

The successive stages in laying this style of 
roofing are illustrated in Figure 1. 

Nails are not driven through the sheets at any 
exposed point, but the sheets are entirely held in 
place by cleats which are nailed to closed sheathing 
and locked into the seams. 

Gauge: Furnished in 28 and 26 gauge — the 
latter (heavier) gauge being recommended where 
corrosive conditions are severe. 
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Figure One 

Cost of Laying : It costs more to lay Standing 
Seam Roofing than for the other styles mentioned 
above as there are more forming operations in 
turning the double lock on the standing seam. 

Where two workmen would lay five or six 
squares of Standing Seam Roofing, they could lay 
about eight to ten squares of Pressed Standing 
Seam, or V Crimp Roofing, It is rather difficult 
to compare the labor cost of laying Standing Seam 
Roofing with the cost of laying Metal Shingles, 
but, if there is any difference, it is slightly in favor 
of Metal Shingles. While the cost of laying is 
greater, Standing Seam Roofing as stated, gives 
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the tightest job and should by all means be used 
where the pitch is^ say, less than 4 in 12. 

Laying: (See Standard Practice in Laying — 
page 13). 




Figure Two 

Pressed Standing Seam 

Description: Pressed Standing Seam Roofing 
arrives on the job with the standing seams ready 
formed. 

Cleats nailed to sheathing and locked into the 
side and end seams hold the sheets in place as for 
plain standing seam roofing. 

This style when laid has practically the same 
appearance as Standing Seam except that by close 
observation the cleats may be seen. 

Size and Gauge: Sheets having 24'' covering 
width and in foot lengths from 5' to 12' in 28 gauge 
to 22 gauge are supplied. Again the heavier gauges 



(smaller numbers) are recommended for severe 
corrosive conditions. 

Laying Cost: (See discussion under this cap- 
tion for Standing Seam Roofing — page 9). 

Construction Features : While this style does 
not offer as tight a feature as the Standing Seam 
Roofing ; on the other hand, it is strongly recom- 
mended for roofs of 6 in 12 pitch or steeper. It 
will provide a tight job for roofs of this pitch at a 
less material cost, as well as reduced laying cost 
compared to the plain Standing Seam Roofing. 

Figure 2 details the method of laying, and 
Figure 2, A and B, illustrate the course which 
backed up roof water would have to take to get 
through the standing seams and end seams re- 
spectively. 

This roofing may be taken off and reapplied with 
simply the loss of the cleats. In this style two 
cleats are required for each end, or horizontal 
seam. 

V Crimp Roofing 

Description: V Crimp Roofing is available in 
either 2, 3, or 5 Crimps. The 2 V and 3 V roofing 
require a wood nailing strip (see Figure 3). The 
5 V roofing offers a double V side lap and requires 
no wood nailing piece, but is nailed directly 
through the top of the outer crimp (see Figure 3) . 
This style also offers a stiffer sheet of more pleas- 
ing appearance, as the center crimp breaks up the 
flatness. 

The course which backed up roof water would 
have to take in getting through the side seams of 
the 2 V and 3 V styles is shown in A, Figure 3 ; for 
the 5 V style, B, Figure 3. 

Pitch : The 5 V Crimp style is adaptable for 
roofs having 6 in 12 pitch or steeper, and is com- 
parable to the Pressed Standing Seam style as 
regards a tight job. 

For roofs of steeper pitch than 6 in 12, 2 V and 
3 V styles are recommended. 

On Open Sheathing : The V Crimp styles may 
be used on open sheathing. When this is done, 
however, end seams should be turned even though 
it may fall over an open space in the sheathing. 
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Figure Three 

Size and Gauge : Stock sheets with 24'' cover- 
ing width are available in even foot lengths from 
5' to 12' and in even gauges from 28 to 22. 

Wood Nailing Strips : Wood nailing strips for 
the 2 V and 3 V styles are supplied at a small 
additional cost. 

Ribbed Seam Roofing 

Description: This style roofing is formed by 
the sheet metal contractor over wood battens 
placed by carpenter. The stages in forming it over 
battens, as well as ridge, gable, and gutter finish, 
are detailed in Figure 4. 

Pitch : Adaptable to roofs of steep pitch, this 
style should not be used on roofs pitched lower 
than 4 in 12, and preferably 6 in 12. 

Size and Gauge: Since the sheet metal con- 
tractor forms this roofing from the flat galvanized 



iron sheets, the battens may be spaced any dis- 
tance apart, with 48'' wide sheets as a limiting 
factor. It is perhaps best to space them the stand- 
ard 24'' apart. Galvanized iron in 28, 26, or 24 
gauge is used, the heavier gauge (smaller number) 
being specified where service conditions are severe. 
Heavier than 24 gauge metal would be difficult to 
work. 

Cleats : Eoofing sheets are secured to wood bat- 
tens by cleats spaced 12" to 14" apart and alter- 
nating on top and side of batten (See Figure 4). 
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Figure Four 

Wood Battens : Battens of cross section design, 
and spacing determined by architect, should be 
accurately spaced in straight lines and well nailed 
to sheathing. 
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Metal Shingles 

Metal shingles of proper gauge and tight locking 
feature offer a roofing more acceptable architec- 
turally than perhaps any other metal type. 

A metal roofing is almost a requirement for 
reducing the fire hazard in sections where duplex 
and four-family apartment buildings predominate. 

For this type of structure, and in fact on all 
but the most pretentious residences, metal shingles 
offer an attractive roofing material giving good 
protection at low cost. 

A shingle of the construction illustrated in Fig- 
ure 5 offers a tight side-locking feature, and the 
3 or 4 crimps at the end exclude backed up roof 
water from getting through the end lap of the 
shingle. Metal shingles are not recommended for 
roofs pitched less than 6 in 12. 

Several large sheet metal manufacturers make 
a shingle of good construction and attractively 
painted in grays, browns, dark greens, and dark 
reds. They are readily available in Spanish tile, 
flat tile, slate, and special designs. 

Never allow a shingle of lighter than 28 gauge 
material to go on a roof. 




Figure Five 
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Standard Practice In Laying Metal Roofing 



Preparation of Surface : The foregoing types 
of metal roofing may all be laid upon closed sheath- 
ing or over old wood shingles. In all cases the 
surfaces should be free from projecting nails or 
other sharp objects. 

Prevailing Winds; Side seams and side laps 
should, where possible, be to the lee side of pre- 
vailing winds, thus giving greatest protection 
against driving rains (See Figures 1, 2, and 3). 

Cleats : Horizontal, or end seams, should have 
two cleats. Cleats locked into side seams should 
be spaced 12'' to 14'' apart. It is not necessary to 
turn end of cleat back over nail head, as is the 
practice when using copper, since galvanized iron 
sheets are more impervious. 

Condensation: Metal roofings are good con- 
ductors of heat and cold; hence, moisture will 
more quickly condense than when cellular ma- 
terials are used. This, however, is cheaply and 
effectively cared for by the use of heavy building 
paper between the sheathing and roofing sheets. 

Coating : The mills try to put the heaviest gal- 
vanized coating on the sheet that will withstand 
forming and seaming operations, as this zinc 
coating gives added protection to the base metal. 
Therefore, care should be taken by the roofer not 
to break or mar this coating, when handling and 
forming the sheets. 

Straight Lines : Straight lines are secured in 
laying metal roofs of the Standing Seam and Cor- 
rugated types by laying from the eaves to the 
ridge of the roof rather than across the roof. 

Gauge to Use : The use of the following gauges, 
for the various building parts shown, is recom- 
mended. The heavier gauge (smaller number) 
should be used where corrosive conditions are 
severe. 



Suggested Gauges For Roofing and 
Roof Drainage Parts 

Commercial and Residential 
Btdlding Part Public Buildings Buildings • 

Roofing (Standing Seam) 26 28-26 

Gutter and Eaves Trough 24 26-24 

Conductor Pipe 24 26-24 

Flashings 26-24 28-26 

Valleys 24 26-24 

Ridge Roll 26-24 28-26 

Painting; It is best to allow galvanized sheets 
to weather six months or longer before painting. 
This is often undesirable and, in fact, impossible. 
Therefore, the following method which we have 
found to be quite satisfactory is offered : 

Swab with acetic acid (vinegar). Follow 
this immediately by washing the sheets 
thoroughly with water. Allow to thoroughly 
dry, then paint with a good oxide-of-iron 
— linseed oil paint. 

Ofttimes a mistake is made in trying to put on 
too heavy a coating which results in the paint 
flaking oif much more than would be the case if 
a thiner coating had been given. Be sure the sheets 
are thoroughly dry before painting, as this is very 
often the cause for paint not holding to galvanized 
material. 

A Few Don'ts: Don't paint over damp gal- 
vanized sheets — be sure the surface is absolutely 

dry. 

Don't make horizontal seams of roofing sheets 
continuous across the roof — they should be stag- 
gered or offset. 

Don't place metals electro-negative to iron (cop- 
per, lead, tin, nickel, etc.) in contact with it. 

Don't nail through sheets at exposed parts, 
especially near or in seams — use cleats. 



14 



GALVANIZED IRON FOR ROOFS AND ROOF DRAINAGE 



Gutters, Downspouts, Elbows, and Shoes 



Fall: Where it does not interfere with good 
design, gutters should have a continuous fall to 
drainage outlets. 

Where good design would be sacrificed, gutters 
of the hanging type may be placed level. 




Figure Six 

It is very important that **pockets" do not occur, 
and the architect should call for a water test in 
the sheet metal specifications to guard against 
pockets, or fall occurring in the wrong direction. 

Joints: Gutter sections should be riveted and 
well soldered on both sides where it is possible to 
get at them. When this is not possible, the sections 
should be tightly locked and the seam well sol- 
dered. Laps and seams should be in the direction 
of drainage. 

Sharp Angles : Sharp angles in the design of 
gutters should be avoided. One side of hanging 



gutter or gutter linings should slope outward to 
permit ice, which may become trapped, to expand 
or heave upward, and so avoid bursting the gutter. 

Expansion and Contraction — Hanging Gut- 
ters : Where a run of over 50 feet is encountered, 
it is well to allow for expansion and contraction 
by making closed end sections (See top of Figure 
6). A metal saddle protects leakage where the 
ends butt together. The break should, of course, 
be made the high point of the flow line and be 
midway between drainage outlets. 

Expansion and Contraction — Lined Gutters : 
Expansion and contraction is ofttimes allowed for 
in the lined gutter by making a slip joint at the 
high point of flow and cementing with roofer's 
cement. 

This method seldom proves satisfactory and is 
not recommended. The slip joint must be fre- 
quently maintained with fresh cement or leakage 
will i^esult. 




Figure Seven 
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Because of its relative low coefficient of expan- 
sion, galvanized iron gutter linings, formed con- 
tinuously v^ith locked and soldered joints (and 
where possible riveted and soldered joints) give 
a satisfactory job. 

Straps and Hangers : Straps for hanging gut- 
ters should be about i/s" thick, 1" wide and twisted 
(See Figure 7), to provide a drip and greater 
I'igidity. The strap should be formed as shown to 
prevent the gutter being bent in by an outside 
force, such as a ladder leaned against it. 

Straps for Yankee type gutters may be of lighter 
material, and while it is not so important to twist 
the strap to provide for drip, it is a more rigid 
construction and desirable for that reason. 




Figure Eight 

The hanging gutter should extend 8 to 10 inches 
up the roof or to a point which would make water 
and melting snow pile up to a height of about 4" 
above the edge of the gutter before seepage could 
get into the wood sheathing (See Figure 7). 



Box Gutters: Figure 8 details a typical box 
gutter in connection with a standing seam gal- 
vanized iron roof. 

Note that the galvanized iron gutter lining is 
locked to the roofing sheets and secured by metal 
cleats to the sheathing. 

The roof edge of the gutter lining would be 
nailed direct to sheathing if other than a metal 
roof were used in connection with this gutter 
construction. 




Figure Nine 

The eave edge of the gutter lining is finished as 
shown by small drawings at top of Figure 8. 
This method provides a drip and at the same 
time does not obscure the design of the wood 
mold. If a 20 gauge or heavier strip is used and 
not more than a %/' projection given, there will 
be no danger of this edge being bent out of line 
by ladders or other objects being leaned against it. 

Pole or Yankee Gutter: In the pole type of 
lined gutter, Figure 9, it is important that the 
wood bed be firmly built with a continuous fall. 

The two sections of the lining are secured as 
detailed at the two outer edges, brought together. 
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Molten lead and lead wool are used in caulking 
of horizontal and vertical surfaces respectively. 

The bed is built up with a cement grout to secure 
fall to drainage outlets. A 1/2'' crimp in the coun- 
ter flashing gives it a desirable stiffness and makes 
it lay close to the side walls. 

Downspouts, Elbows, and Shoes : Downspouts, 
elbows, and shoes of the plain round, corrugated 
round, and square corrugated designs are stand- 
ard in the industry in sizes noted in Figure 11. 
The octagon and polygon designs shown in Figure 
11 are manufactured only by The American Roll- 
ing Mill Company. Elbows in 45 degree, 60 de- 
gree, 75 degree, and 90 degree angles are standard 
in the industry. 
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Figure Ten 

locked on top the pole and secured to it by cleats 
spaced about 14^' apart. 

Again the lining should extend 8'' or 10'' up the 
slope of the roof. 

Gutter Lining on Stone or Terra Cotta Bed : 
Figure 10 details the method of securing and flash- 
ing gutter linings on a stone or terra cotta bed. 

Flashing grooves of about V square section 
are provided in the stone and terra cotta by other 
contractor. This groove should be narrower at 
face than back so that caulking will be keyed into 
the groove. 
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Valleys, Hips, and Ridges 



Baffle Rib : Where a valley is formed by very 
steeply pitched, intersecting roofs, and, especially, 
steep roofs of unequal pitch, a baffle rib (See A, 
Figure 12) is a good thing. It prevents water 
coming off the steeper pitched roof from riding 
up the other roof with danger of seepage into the 
sheathing. Their function is illustrated at D, Fig- 
ure 12. 

Seepage Stop: A seepage stop formed as de- 
tailed at A, Figure 12, is desirable when used in 
connection with a slate or shingle roof. The 
galvanized iron valley sheets are nailed direct to 
the sheathing. However, cleats are always to be 
used in connection with metal roofs in securing 
roof and roof drainage parts to sheathing (See B, 
Figure 12). A plain valley without seepage stop 
or baffle rib is detailed at C, Figure 12. 





Figure Twelve 



Figure Thirteen 

Closed Valley: A closed valley is flashed, as 
shown in Figure 16. The galvanized iron flashing 
may be nailed to sheathing without use of cleats. 

Tile and Slate Roofs: For tile and slate 
covered roofs, B, Figure 13, details a ridge cap- 
ping structurally and architecturally good. Not 
lighter than 20 gauge galvanized iron should be 
used, and this capping should be bent to a more 
acute angle than the roof so that when drawn to 
the ridge board with nails or screws, the outer 
crimped edge of the apron will lay close to the 
roof. Not less than a 6'' apron should be used. 
Nail or screw heads should be soldered to capping. 

Wood Shingled Roofs: A, Figure 13, shows a 
ridge capping of satisfactory construction. The 
nail heads should be soldered to the capping both 
in this capping and the one detailed at B, Fig- 
ure 13. 
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Ridge and hips for standing seam metal roofings 
are finished as detailed at C, Figure 13. 

Standing Seam Metal Roof: The sheets are 
left !%_/' long on one side and this projection over 
the ridge turned vertically. A ly^'' projection is 
left on the other side and turned vertically. The 
former is then turned i^'" down on the latter and 



then another turn of i/^/' given. This gives a V 
standing seam along the ridge and hips and, be- 
sides making a water-tight joint, expansion and 
contraction is provided for. 

The gable end of a metal roof is given a trim 
and well constructed finish as at C, Figure 13. 
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Flashings 



General: Locks and seams should be turned 
away from flow of water. Flashings should extend 
high enough up vertical surfaces to exclude water 
and standing snow seeping through. 

Nails should never be driven through flashings 
at points which will be exposed. This applies to 
roofing sheets and other sheet metal parts. 

Brick Vertical Surface : The method detailed 
in A, Figure 14, for locking the base flashing 
pieces around a corner is typical for flashing any 
vertical surface. Note that the lock is turned away 
from the flow of the roof water. When used in 
connection with a shingle type roof, the base 
flashing should be built in with the shingles as 
here shown. On a metal roof of standing seam type 




Figure Fourteen 



or on a composition roof this base flashing is a 
continuous piece. 

The flashing should extend at least 6'' up the 
vertical wall and the counter flashing lap to within 
11/2'' of the bottom. 

A 14 '' crimp is made at the bottom of each piece 
of the stepped counter flashing to stiffen it and 
make it lay tightly to the wall. The counter flash- 
ing pieces are built into the brick joints about 
II/2'' and wedged with lead or rolled metal pieces. 
Brick joints are pointed with cement mortar. 

Stucco Vertical Surface : Flashing a stuccoed 
vertical surface, as detailed in B, Figure 18, re- 
sults in a satisfactory job. The counter flashing 
is formed to provide a stop for the stucco. Bl, 
Figure 18, details an alternate method which is 
also good. The base and counter flashings should 
not extend too far up under the stucco as this 
would separate the lower edge from being firmly 
secured to the sheathing. Two or three inches 
should ordinarily be sufficient. 

Shingled Vertical Surface: The flashing is 
simply carried about 8" up the side wall and 
nailed to the sheathing (See A, Figure 18) for a 
shingled vertical surface. A metal roof would be 
flashed against a shingled vrall by locking the 
flashing to the roofing sheets, as at C, Figure 16, 
and nailing it to the sheathing 8'' to 10'' up the 
side wall. 

Chimney Through Slope of Roof: Where a 
chimney intersects but one slope of a roof, a saddle 
covered with a base flashing, as in Figure 15, is 
built. This connects to the rest of the base flashing 
by the same kind of lock illusti'ated at A, Figure 
14, the lock at each corner being turned away from 
the flow of roof water. A, Figure 15, details the 
method of joining metal roofing sheets to the base 
flashing around an intersecting wall through slope 
of roof. 
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Figure Fifteen 

Recessed Dormer Window : Flashing of a re- 
cessed dormer window is shown in detail in Figure 
16. Seams at A and C, Figure 16, should be 
soldered to secure the best job and keep melting 
snows from seeping through. 

The flashing piece at B is nailed to the sheathing 
before the standing seam decking is locked to it. 

Note that the flashing at C is extended to the 
back line of the frame to form a pan. 

D, Figure 16, details the flashing of a stuccoed 
vertical surface — the counter flashing making a 
stucco stop. This is discussed in detail under 
"Stucco Vertical Surface.'* An alternate method 
is shown at Bl, Figure 18. . 

The flashing should not extend so far above 
lower edge of stucco as to endanger securing bond- 
ing to the wall. 

Flashing of window cap, ridge and closed valley 
are shown at F, G, and H, respectively. 

Pediments : Flashing of curved and triangular 
pediments is shown in Figure 17. A, Figure 17, 
details a method of flashing which should give 
satisfaction. 

The galvanized iron deck covering is given a 
V flange at the back, and the front is bent under 
upon itself but not tightly closed. This lock is 




Figure Sixteen 

slipped from the front over an 18 gauge galvanized 
iron strip nailed to the top of the pediment and 
projecting the front edge of crown mould i/^''. 
This seam is then slightly bent to form a drip. 

The flashing extending up the wall may be made 
from one piece when possible and the bottom cut 
to the curve of the pediment and lapped over the 
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Figure Seventeen 

V flange which is turned up on the deck covering. 
This lapped joint is to be thoroughly soldered. 
All parts of pediment as shown should be flashed. 

If the wall flashing is made in several pieces, 
they should lap each other on the sides at least 
2'' or 3''. The wall flashing should not extend more 
than 2'' or 3'' up the wall, as a further extension 
might endanger secure bonding of the lower sec- 
tion of stuccoed wall. 

Another method of flashing a curved pediment 
is to use soft lead, as it may be conformed from 
one piece to a curved intersection if it is not too 
sharp a curve. 

The flashing of a triangular pediment is shown 
at B and Bl, Figure 17. Flashing as at Bl is, 
of course, diflScult and costly and is only used 
where the sight of stepped flashing is considered 
objectionable. This method requires that the 



mason cut the face brick to the line of the pedi- 
ment and build in the flashing pieces as detailed 
in the drawing. 

Window Sill in a Stucco Wall: Discolora- 
tion of stucco walls 'about a window is quite 
common. This may be largely, if not entirely, 
eliminated by the method shown at C, Figure 18. 

The wood sill is cut off flush with the outside 
window casing or hanging stile and a metal ear 
nailed at each end of the sill to form a drip for 
dirty water. The projection of this ear need not 
be more than I^'' beyond the wood all around. 




Figure Eighteen 



Chimney Cutting Through Shingle or Clap- 
board Walls : A good method for making a tight 
job where a chimney cuts through a shingle or 
clapboard wall is as detailed at D, Figure 18. 

Composition Eoofing: Flashing of composi- 
tion roofings intersected by masonry walls is de- 
tailed at D, Figure 18. It is important that corners 
be built up to support the roofing and protect it 
against being punctured. 
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Protection Against Substitution 




INGOT IRON 

6-8-4-6846 



This is the trade mark of ARMCO Ingot Iron, 
the purest iron made. Every sheet of pure iron is 
marked with the bkie triangle. On jobs where 
rust-resisting ARMCO Ingot Iron is specified, care 
should be taken to guard against substitution of 
inferior grades or lighter gauges. The gauge is 
shown at the right of the triangle. 



All ARMCO Ingot Iron sheet metal work should 
bear at least a portion of the triangle trade mark 
shown above, for it is placed at intervals diagon- 
ally across the sheet. If ARMCO Ingot Iron is 
specified and the triangle is not in evidence, either 
inside or outside, it is an indication that the 
specifications have not been fulfilled. 
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Suggestions For Sheet Metal Specifications 

(Where Galvanized Iron Is To Be Used) 

Note : The ARMCO organization maintains an Architects' Sheet Metal Service Bureau 
which iDill gladly tvork out toith architects the sheet metal problems that may arise. 



General 

1. Galvanized Material: The sheet metal 
work indicated on drawings and later noted in 
these specifications shall be of galvanized ARMCO 
Ingot Iron of specified U. S. Standard gauge- 
manufacturer's brand and gauge number to show 
plainly on each sheet or on each ready formed 
product. All straps, hangers, and other devices for 
securing sheet metal work shall be of galvanized 
iron. 

2. Measurements: All measurements neces- 
sary to this work shall be verified at the job by 
the sheet metal contractor and any discrepancies 
between existing work and contemplated work 
reported promptly to the architect. 

3. Cleaning : The sheet metal contractor shall 
see that the job is clean and in first class shape 
to receive his work and, if necessary, shall report 
to the architect any unsatisfactory condition. 

Likewise, he shall leave the job free of all un- 
worked material, rubbish, etc., of his own making. 

General Workmanship 

4. Galvanized Coating: Care shall be taken 
to avoid breaking and unnecessarily scarring the 
galvanized coating while forming and applying 
the galvanized iron sheets. Hammering on the 
sheets shall be done with a wood mallet. 

Solder : Best grade, 50-50 solder shall be used 
and well sweated into seams and locks where indi- 
cated with a hot iron. 

Nails: Barbed and dipped galvanized nails 
shall be used to secure sheet metal work, except 
where otherwise indicated. 



Details: Except where otherwise called for, 
the various sheet metal parts shall be constructed 
and applied as detailed in "Galvanized Iron for 
Roofs and Roof Drainage," 1926 edition by The 
American Rolling Mill Company, Middletown, 
Ohio. 

Metal Roofing 

5. Preparation of Surface and Paper: All 
sheathing shall be laid solid and the nails shall be 
flush or set, as a preparation for the metal roofs. 
All surfaces to receive the metal roofs shall be 
swept clean by this contractor who shall then lay 
a 14 lb. per 100 sq. ft. building paper, free from 
tar or acid. Same to be laid with 2'' side lap. 

6. Material: Cover all roofs and elsewhere 
as indicated on drawings with (a) Standing Seam 
— (b) Pressed Standing Seam — (c) 2, 3, or 5 V 
Crinvp — (d) Metal Shingles — (e) Ribbed Seam 
—Roofing of U. S. Standard gauge galvanized iron 
as specified. 

Note to Architect: Standing Seam, Pressed 
Standing Seam, and Ribbed Seam Roofings may 
be 26 or 28 gauge; 2, 3, or 5 V Crimp styles 
are supplied in 22, 24, 26, and 28 gauge; Metal 
Shingles are supplied in 28 gauge. Heavier 
gauge _ (smaller number) should be used where 
corrosive conditions are severe. Standing Seam 
Roofing is adaptable for decks having as much 
as Vz in 12 pitch. 

7. Standing Seam Roofing: Sheets shall be 
applied to have V standing side seams. Horizontal 
seams shall be double seamed and staggered. 
Seams to be tightly swaged together. 

Standing Seams where possible shall be turned 
to the lee side of prevailing winds. 

Roofing sheets shall be secured to sheathing by 
galvanized iron cleats throughout (same gauge 
as roof sheets) spaced not farther than W apart 
and locked into side seams and nailed to sheathing. 



24 



GALVANIZED IRON FOR ROOFS AND ROOF DRAINAGE 



8. Pressed Standing Seam Roofing: Sheets 
to be secured to sheathing by galvanized iron 
cleats (same gauge as roof cheets) with a maxi- 
mum spacing of W and locked into side and end 
seams and nailed to sheathing. Horizontal joints 
shall be staggered. Seams to be tightly swaged 
together. Standing seams where possible shall be 
turned to lee side of prevailing winds. 

9. V Crimp Roofing : Sheets shall be secured 
by (a) nailing every W to 12'' through lap side 
of crimjh through toood 7iailing strip, and into 
sheathing— (h) nailing every iO" to W through 
top of outer crimp. 

Note to Architect: Wood nailing strips used 
only with 2 V and 3 V styles. 

Horizontal seams shall be locked and --^ured to 

sheathing by two galvanized iron cleats (same 

gauge as roof sheets) . End or horizontal seams to 

be offset. Side lap shall, where possible, be made 

to lee side of prevailing winds. 

10. Ribbed Seam Roofing: Sheet metal con- 
tractor shall verify alignment and equidistant 
spacing of battens placed by carpenter. He shall 
see that they are well secured to sheathing with 
nail heads flush or set. 

Note to Architect: Clause should be inserted 
in carpenter specifications for battens or ribs as 
follows: On roofs where indicated in drawings, 
place battens or ribs of design detailed. They 
shall be firmly nailed to sheathing, special care 
being taken to space them equidistant from eave 
to ridge, and to secure good alignment. Nail 
heads to be flush or set. 

The sheets shall be (a) 27— (b) 24— (c) 21 
inches wide by commercial lengths. They shall 
be applied to battens by cleats spaced not more 
than 12'^ apart and alternating top and side of 
battens. 

Special care shall be exercised to produce a 
water-tight job at points where battens intersect 
ridges, hips, valleys, and gutters, and, if necessary 
to secure a tight job, this contractor shall solder 
laps and seams at aforementioned points. 

Note to Architect: Width of sheet required 
is determined by subtracting width of one batten 
from c to c spacing and adding twice the height 
of the batten and plus one inch for lock. 

11. Metal Shingles: Sheet metal contractor 
shall furnish and apply 28 gauge metal shingles 



of (a) Spanish tile— (h) flat tile— (c) slate 
design. 

Standard starting shingles, ridge capping, finial 
pieces, etc., suitable to the style of shingle speci- 
fied, shall be used. 

12. Snow Guards: Provide snow guards as 
detailed and approved by the architect. 

Gutters 

13. Hanging Gutters: Hanging gutters of 
(a) 26 — (b) 24 gauge galvanized iron shall be 
placed as shown on drawings and firmly installed 
using (a) dipped galvanized and ttvisted straps of 
i/a'' thickness. Lining to extend up roof 8'' or 
iO" or to a point at least 4 vertical inches above 
front edge of gutter and to be nailed every J2" to 
roof sheathing — (b) galvanized adjustable hang- 
ers. Gutters shall be (a) given a continuous fall 
to drainage points — (b) level and this contractor 
shall give them a loater test in the presence of the 
architect to make sure that they do not drain in 
torong direction or contain pockets. Gutter sec- 
tions shall be riveted and well soldered on both 
sides. No less than five rivets to each joint shall 
be used. 

Runs of more than 50 feet shall be broken by 
butting closed end sections together and connect- 
ing with a metal saddle. 



Note to Architect: 
this manual. 



See top of Figure 6 in 



Edges of circular holes cut in gutter bottoms for 
receiving thimble connections to conductor pipes 
shall be slightly flanged downward so that soldered 
connection will not cause water to lie at these 
points. 

14. Gutter Linings on Wood Bed: Sheet 
metal contractor shall see that carpenters have 
built a firm bed of continuous fall to drainage 
points. 

Gutter lining sections shall be riveted and sol- 
dered both sides of V lap where possible to do 
this. Where this is impossible, the sections shall 
be tightly locked and well soldered and secured by 
cleats locked into seam and nailed to wood bed. 
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15. Gutter Linings on Stone or Terra Cotta 
Bed : Sheet metal contractor shall build a bed of 
continuous fall to drainage points with a Portland 
cement grout of not leaner than 1 — 4 mix. White 
Atlas cement shall be used in connection with 
stone. 

The lining shall be of (a) 26 — (b) 24 gauge 
and joints shall be riveted and well soldered with 
edges caulked into flashing grooves with molten 
lead and lead wool. 

Conductor Pipe, Elbows, and Devices 

16. Sizes and Design : Conductors and elbows 
shall be galvanized iron, (a) 2^/am round — (b) 
corrugated round — (c) square corrugated — (d) 
octagon — (e) 2^olygon — of (a) 28 — (b) 26 — 
(c) 24 gauge and of sizes marked on drawings. 

17. Heads and Straps : Conductors shall have 
ornamental heads with capping, and straps, all 
according to detail drawings. 

18. Wire Baskets: Galvanized wire baskets 
shall be provided over all openings into gutters. 

19. Securing to Wall : Conductor pipe shall 
be secured to walls by (a) galvanized iron hooks 
— (b) ornamental galvanized iron straqys, as de- 
tailed on draivings, secured to ivood surfaces with 
galvanized nails, cvnd to masonry tvith expansion 
sleeve scretos. Conductor pipe shall be soldered to 
this support to prevent its slipping. 

20. Shoes and Tile Drain : Where drawings 
indicate surface drainage, galvanized iron shoes 
shall be provided. Conductor pipe shall be ce- 
mented into tile drain pipe where sub-surface 
drainage is called for. 

Valleys, Hips, and Ridges 

21. Closed Valleys: Closed valleys shall be 
flashed in one continuous locked and soldered piece 
extending at least 10" on both slopes of inter- 
section. 

22. Open Valleys : Open valleys shall be pro- 
vided with (a) baffle rib and seepage stop — 



(b) seepage stop — (c) 2^tom flashing and valley 
secured to sheathing with (a) barbed and dijyped 
galvanized nails — (b) cleats spaced every iO" 

to ir\ 

Note to Architect: Cleats are used to secure 
vaUeys only in connection with metal roofings. 

23. Boston Hips: Boston hips shall be flashed 
with metal pieces built in with shingle or slate 
courses and in such manner as not to be exposed 
to the weather, 

24. Ridges and Hips on Slate or Tile Roofs : 
Ridges and hips shall be capped as detailed. 

25. Ridges and Hips on Shingle Roofs : They 
shall be capped as detailed. 

Flashings 

26. General: Flash all intersections of roofs 
with vertical surfaces of every kind and all open- 
ings through roof, such as skylights, bulkheads, 
etc., with galvanized iron as specified. The base 
and counter flashing method shall be generally 
used except as otherwise specified, 

27. Base Flashings: Base flashings shall ex- 
tend at least 6'' up vertical surfaces unless other- 
wise specified and shall extend at least 6'' out on 
roofs or decks. 

Where vertical surface intersects slope of a 
shingle or slate roof, the base fiashing shall be 
built into the shingle or slate courses by the roofer. 

28. Base Flashings on Metal Roofs : They 
shall be locked to metal roofs and secured to 
sheathing by cleats spaced not more than 14" 
apart. 

29. Counter Flashings: Counter flashings 
shall extend at least 6'' above intersection of roof 
and shall lap over base flashing at least 4 inches. 
Lower edge of both continuous and stepped coun- 
ter flashings shall reach within V of roof and 
shall be given a i/|'' crimp to cause it to lay tightly 
against the wall. 
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30. Counter Flashing on Wood Surfaces: 
They shall extend up under slate, shingles, or 
clapboard at least 6" and be securely nailed to 
side sheathing. 

31. Counter Flashing of Masonry Surfaces : 
They shall extend into masonry joint 1^2" and 
shall be secured by rolled metal wedges. Sloping 
intersections shall have stepped counter flashing 
pieces lapping each other on the side at least 2''. 

32. Counter Flashing of Stuccoed Sur- 
faces: 1. They shall form a (a) %'' — (b) W 
— (c) r' stucco stop 3'' up from roof intersection 
and shall extend 3" above this. They shall be 
secured by rolled metal wedges to masonry back- 
ing or nailed to sheathing if stucco is over wood 
framing. 

2. They shall be formed over a (a) %" — 
(b) %'' — (c) r' baseboard and extend 3'' above 
board and nailed to side sheathing. 

33. Counter Flashing of Concrete Sur- 
faces : A sheet metal raggle block form shall be 
tacked to wood forms by masonry contractor as 
directed by this contractor before concrete is 
poured. This raggle shall be at least 6'' above roof 
intersection, and counter flashing with hooked 
edge shall be caulked into this raggle with plastic 
cement. 

84. Counter Flashing in Connection With 
Composition Roofs: The various plies of paper 
shall be brought up on side walls at least 6" high 
at all points and thoroughly mopped each layer. 
Counter flash over this with galvanized iron. 

35. Saddle or Cricket Flashing: Saddles or 
crickets shall be constructed behind all chimneys 
or other vertical surfaces where slope of roof 
meets same in such manner as to divert water 
away from same. 

These saddles shall be covered with galvanized 
iron. 



36. Window and Door Flashing: The heads 
and sills of all exterior doors and windows shall be 
flashed, and a metal pan placed under (a) all 
sills — (b) sills of dormers — (c) door to balcony. 

Where sills are adjacent to stuccoed walls, metal 
ears shall be placed as detailed. 

Note to Architect: Drawing for this is de- 
tailed at C, Figure 18. 

Skylights 

37. Skylights: Furnish and erect skylights 
where indicated. Same shall be substantially 
constructed of (a) 22— (b) 24— (c) 26— (d) 
28 gauge galvanized iron well riveted and soldered 
and securely fastened in place. 

Skylights to be provided with suitable conden- 
sation gutters so as to propei'ly conduct condensa- 
tion water to the outside. All ribs and ridges of 
skylight frames to be reinforced with iron bars. 

This contractor shall furnish and glaze skylights 
with (a) toire glass l^'' thick — (b) double 
strength AA American glass. These skylights 
shall be equipped toith ttvo heavy tvire screens; 
one set over and one under skylight and large 
enough to cover entire opening. Screen to be con- 
structed toith heavy iron frames and stiffening 
bars, r^ diagonal mesh screening and iron sup- 
ports all to be given ttoo good coats of paint by 
this contractor before being set. 

At each end of skylight the contractor shall con- 
struct curved pipe ventilator of inches 

diameter and provided with weather cap, etc., 
complete, all of (a) 26— (b) 24— (c) 22— (d) 
20 gauge galvanized iron as specified. 

Scuttle 

38. Scuttle: The carpenter will construct a 
door for scuttle opening in roof, but this con- 
tractor shall cover the top and sides with (a) 24 
— (b) 26 — (c) 28 gauge galvanized iron. 
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Nomenclature 



Truss : A truss is a framed structure in which 
the members are so arranged and fastened at their 
ends that external loads applied at the joints of 
the truss will cause only direct stresses in the 
members. In its simplest form, a truss is a triangle 
or a combination of triangles. 

Member : A member or piece of a structure is a 
single unit of the structure, as a beam, a column, 
or a web member of a truss. 

Transverse Bent: A transverse bent consists 
of a truss supported at the ends on columns and 
braced against longitudinal movement by knee 
braces attached to the lower chord of the truss 
and to the columns. 

Purlin : A beam that rests on the top chords of 
roof trusses and supports the sheathing that 
carries the roof covering or supports the roof 
covering directly, or supports rafters. 

Beam : A beam is a structural member which is 
ordinarily subject to bending and is usually a 
horizontal member carrying vertical loads. In a 
framed floor, beams are members upon which rest 
directly the floor plank, slab, or arch. 

Sub-Purlin: A secondary system of purlins 
that rests on the rafters and spaced so as to 
support the tile or slate covering directly without 
the use of sheathing. 

Sheathing : A covering of boards or reinforced 
concrete that is carried on the purlins or rafters 
to furnish a support for the roof covering. 

Girt: A beam that is fastened to the columns 
to support the side covering either directly or to 
support the side sheathing. 

Tie : A tie is a structural member which tends 
to lengthen under stress. 

Dead Load : Dead load is the weight of a struc- 
ture itself plus any permanent loads. In design, 
the weight of the structure must be assumed ; and 
the design corrected later if the assumed weight 



is very much in error. Brick and concrete con- 
struction have the largest dead load relative to the 
total load. 

Live Load : Live load is any moving or variable 
load which may come upon the structure — as, for 
example, the weight of people or merchandise on a 
floor, or the weight of snow and the pressure of 
wind on a roof. The total load, or dead load plus 
live load, must be used in design. In addition the 
dynamic effect or impact of the live load must 
often be considered. 

Monitor Ventilator : A framework at the top 
of the roof that carries fixed or movable louvres 
or sash in the clerestory. 

Clerestory: The clear opening in the side 
framework of a monitor ventilator of a building, 
also the clear opening on the side of a building. 

Louvres: Slats made of metal or wood which 
are placed in the clerestory of a monitor ventilator 
to keep out the storm. Louvres may be fixed or 
movable. 

Panel: The distance between two joints in a 
roof truss or the distance between purlins. 

Bay : The distance between two trusses or trans- 
verse bents. 

Pitch : The pitch of a truss is the center height 
of the truss divided by the span where the truss is 
symmetrical about the center line. (See Drawing 
No. 11, Page 44). 

Span: The span of a building is the distance 
between the main columns, parallel with the truss. 

Strut: A beam that is fastened between 
columns or trusses which serves as a tie or brace. 

Leanto : A shed roof building against the side 
of the main building. 

Square : A square is equal to 100 sq. ft. 
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Working Data 



General : Corrugated iron sheets are used very 
extensively for industrial and mill buildings be- 
cause of their great strength and the rigidity they 
impart to the structure. 

They are usually laid directly upon roof purlins 
and siding girts and are held in place by iron 
straps, which encircle the girt and are riveted to 
the corrugated sheets; or the sheets are held by 
clips and bolts which are spaced about 12'' apart. 

Description: The 214" corrugated galvanized 
iron sheet is the one most used on industrial build- 
ings, although sheets are also supplied by the mills 
in ll^'^ 3'', and 5'' corrugations, and in either 
the black (unprotected), or galvanized grade. 
Corrugations of I14'', 21/2'' (actual 2-2/3''), 3", 
and 5^' width have a depth of %", V2", 9/16", 
and %" respectively. 

The 21/^" and 3" corrugated sheets arc made to 
cover 24" when lapped. The 1^/4" corrugated sheet 
covers 23%" when lapped, and the 5" corrugated 
sheet covers 25" when lapped. 

Stock sizes are made in lengths of 5, 6, 7, 8, 9, 
and 10 feet. Sheets less than 5' long or more than 
10' long, or sheets cut to fractional foot lengths, 
or sheets cut to the pitch of gable ends may be 
obtained. A nominal extra charge is made for 
sheets of other than stock size. 

Orders should specify whether sheets are for 
roofing or siding, as the 2iy4" corrugated sheets 
are made 2714" wide to lap one and one-half 
corrugations for roofing, and 26" wide to lap one 
corrugation for siding. Also, where possible, order 
sheets to span two or more purlin or girt spaces ; 
that is, two or more panels. 

Gauge: 21/>" corrugated sheets are supplied in 
even gauges from 10 to 28 U. S. Standard gauge. 
Corrugated sheets, 5" and 3", are supplied in 12 
to 28 even gauges. Corrugated sheets, 1^/4", are 
supplied in 20 to 28 even gauges. 



Best practice calls for 20 or 22 gauge roofing 
sheets, and 22 or 24 gauge sheets for siding. 

Side and End Laps : A one and one-ha^f corru- 
gation side lap for roofing and one corrugation 
side lap for siding should be given. Sheets should 
be given an end lap of 4" for roofs of steeper 
pitch than 6 in 12; 6" end lap for roofs pitched 
5 in 12 to 6 in 12; 8" end lap for roofs pitched 
4 in 12 to 5 in 12 ; for roofs of lower pitch than 
4 in 12, an 8" end lap, laid in plastic cement, allow- 
ing about two pounds of cement to each 100 square 
feet, should be given. 

Method of Application : In laying corrugated 
roofing and siding, the lap should be made to the 
lee side of prevailing winds to give greatest pro- 
tection against driving rains. 

Special care should be taken that the projecting 
edges of sheets at the eaves and gable ends are well 
secured ; otherwise, the wind may loosen the sheets 
at these points. 

The roof sheets are laid in courses from eave 
to ridge of roof in order to best maintain straight 
lines. The several approved methods for securing 
roofing sheets to either steel or wood purlins are 
illustrated in Drawing No. 1, Page 32. 

In securing sheets to wood framing, barbed and 
dipped galvanized nails are used and driven 
through the top of the corrugation in the case of 
roofing, and in the valley of the corrugation in 
the case of siding. Nails should be driven only 
through sides and ends of the sheets. 

Flashing at Eaves and Gables : In the lower 
right hand corner of Drawing No. 1 is shown a 
method for flashing at the eaves. Flashing of 
gable ends and parapet walls is detailed in Draw- 
ing No. 2, Page 33. 

Corrugated Iron Siding : Application of corru- 
gated iron siding to steel girts is shown in Draw- 
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ing No. 3, Page 34. Side laps should be riveted 
about every 12" using closing rivets. Specifications 
should state that care is to be exercised by steel 
erector in bucking rivets, not to break and mar the 
galvanized coating. A 4'' end lap and one corru- 
gation side lap is standard for applying corru- 
gated iron siding. 

In securing corrugated iron siding to wood girts 
and studding, barbed and dipped galvanized nails 
are used and driven through the valleys of the cor- 
rugation. They should be nailed about 8'' apart 
at the ends and about every 12" through the side 
lap where backed with wood studding. 

Corners of buildings may be made weather-tight 
by using an angle capping or by bending the siding 
sheets around the corner and making about three 
corrugation laps (See Drawing No. 3, Page 34). 

Gutters: Valley gutters and hanging gutters 
are constructed as detailed in Drawing No. 4, 
Page 35. Care should be taken that gutters are 
given a continuous fall to drainage points and that 
no pockets occur at any point in the flow line. 

Louvres: Construction of louvres in the sides 
of the clerestory of a building is detailed in Draw- 
ing No. 5, Page 36. The method of flashing the 
inner section of the roof with the wall of the 
clerestory is also shown. 

Door Openings : Construction of side and head 
jambs, and track for sliding doors in connection 
with corrugated siding is detailed in Dravring No. 
6, Page 37. 

Estimates and Lists : Drawings Nos. 7 and 8, 
Pages 38 and 39, illustrate the method of dimen- 
sioning between bays, girts, purlins, and at win- 
dows for estimating the number and sizes of 
corrugated sheets required. Attention is again 
called to the fact that on this list those sheets 
which are for roofing should be so indicated. 

Straps, Clinch Rivets, Cups and Hook 
Bolts: Straps are made of No. 18 U. S. Standard 
Gauge iron %" wide. These straps pass around 
the purlins and are riveted to the sheets with 



about 3/16'' diameter rivets %'' long. Or bolts 
may be used, though this is not often done. 

In estimating quantities of straps and rivets, 
figure one strap of the required length and two 
rivets or bolts for each lineal foot of girt or purlin 
to which these corrugated sheets are to be fastened 
and add 20% to the number of rivets for waste 
and 10 % to the straps or bolts. 

Rivets of the size above mentioned are called 
five pound rivets; that is, 1000 rivets will weigh 
five pounds. 

Straps are shipped in bundles which weigh fifty 
pounds, and each bundle contains forty straps ten 
feet long, or 400 lineal feet. The straps are cut to 
the desired length, in the field, to suit the job. 

Clinch rivets or nails are made from No. 9 or 
No. 10 Birmingham gauge wire, which clinches 
around the edge of the angle iron or channel. They 
are made in inch lengths from 5" to 13". Order 
two rivets or nails to each lineal foot of purlin or 
girt to which the corrugated sheets are to be 
fastened, and add 10 % for waste. Care should be 
used in punching the holes in the corrugated sheet 
for clinch rivets or nails to get them in the top of 
corrugations, and to avoid making the hole un- 
necessarily large. 

Hook bolts, as the name implies, are bolts hooked 
at one end and threaded at the other. The bolt 
hooks over the pui'lin or girt and the corrugated 
sheets are drawn firmly down on these members 
by tightening the nut on the threaded end. 

Clips with bolts are also used for fastening 
corrugated sheets to steel purlins or girts. Clips 
are made of No. 16 gauge iron II/2'' wide, about 
2Y2'' long, and are slightly crimped at one end to 
go over the flange of the purlins. Clips are also 
made of cast iron. The bolts are common stove 
bolts about 3/16" in diameter and 1" in length. 
The clips and bolts should not be used except in 
special cases where the regular fastenings cannot 
be easily applied. 



GALVANIZED IRON FOR ROOFS AND ROOF DRAINAGE 



31 



111 cases whei'e flashing, cornice work, or several 
thicknesses of metal are to be fastened at one 
point, rivets or bolts other than standard lengths 
mentioned v^ill be needed. Closing rivets Y^'' long 
and bolts 1^/^'' long will usually answer in these 
cases. 

Barbed and dipped galvanized nails of 8 dwt, are 
used to secure corrugated sheets to wood framing. 
Lead washers are used with the nails. Nails with 
washers are spaced about 12'' apart for both end 
and side laps, with 20% added for waste. The 
weight of 96 — 8 d nails is one pound, and it re- 
quires about 1/2 pound of nails and about 14 
pound of washers to properly lay one square of 
•corrugated roofing or siding. 

Ridge Roll : Ridge Roll most commonly used is 
made from 24 gauge flat galvanized sheets, and 
has a 214'' roll and 6'' apron. This size is known 
as 18'' girth. The length most commonly used is 
96". Allowance should be made for 3" end laps. 

Ridge Roll is made with either plain or corru- 
gated aprons, but the plain apron ridge roll is 
recommended, as the outer %" of the apron can 
be peened into the corrugations of the roofing 
sheets and a much tighter job secured than by 
depending upon the corrugated apron matching 
the corrugations of the sheets coming up from 
both slopes of the roof. 

Flashings : Flashings are used where the roof 
changes slope, around chimneys and openings in 
the roof, under louvres, and over windows and 
doors. They should be of sufficient dimensions and 
so arranged that at least three inches vertical 
height is obtained between the upper edge of the 
flashings and the end or side of the corrugated 
iron roofing at the break in slope, or opening 
through the roof. It is even better and safer to 
figure 6" for the vertical height. 

Vertical and horizontal seams of all flashings 
should be closely riveted and should be soldered 
to make a good tight job. Flashings are made 
from flat sheets of the same gauge as siding sheets, 
and can be made in lengths up to 120". Corru- 
gated flashings may be obtained, but plain flash- 



ings are recommended as the outer edges may 
be peened into the corrugations, resulting in a 
much tighter job. 

Purlin Spacings : Empirical tests have shown 
that corrugated sheet iron, %" corrugation depth 
and .035" thick (approximately No. 21 U. S. 
Standard Gauge) spanning 6 feet, begins to give 
a permanent deflection with a load of 30 pounds 
per square foot, and, that under a load ox 60 
pounds, the sheet fails. The distance between 
centers of purlins should, therefore, never exceed 
6', and should preferably be less than this. Purlins 
are seldom spaced over 4'9" center to center in 
current good practice. 

Having determined the gauge of galvanized iron 
to be used for roofing, or, having determined 
purlin spacings, the following formula will give 
the maximum purlin spacings and necessary gauge 
of galvanized iron respectively to be used ; 

W = 25,600 bdt. where 

1 
W = Total allowable uniform load, in pounds 
b = Curvilinear width of sheet, in inches 

(b equals 1.075 x covering width) 
1 =-' Unsupported length of sheet, in inches 
t — Thickness of sheet, in inches 
d = Depth of corrugations, in inches 
f = Allowable fiber stress in pounds per 

square inch 

The building up of the formula is as follows: 
W = 8fS = 8f x 4bdt = 32fcdt 





1 1 


15 15 1 


Then : 






forf 


= 12,000, W = 


= 25,600 belt 



Drawing No. 9, Page 40, shows a graphic solu- 
tion of this formula. For example : Assuming that 
a combined dead, wind, and snow load of 40 pounds 
per square foot, this chart shows that the use of 
No. 16 gauge corrugated iron will permit purlins 
to be safely spaced 5' apart, or with No. 18 gauge 
iron 4-4/10'apart, with No. 20 gauge iron 3-9/10' 
apart, etc. Or, that a purlin spacing of 3' requires 
No. 24 gauge iron, of 31/2' requires No. 20 gauge 
iron, of 4' requires No. 18 gauge iron, etc. 
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SOME OF THE ADVANTAGES OF CORRUGATED IRON SHEETS 



Durable: Corrugated ii-on (pure iron) roofing 
and siding can be adapted to various kinds of in- 
dustrial plant buildings, and may be depended 
upon to give satisfactory service over a longer 
period of time with less maintenance than other 
available materials for such use. 

Strong: The corrugations add strength and 
rigidity to the structure. 

Watertight: By lapping the corrugations of 
corrugated iron sheets, a watertight joint is as- 
sured. If the sheets are put on properly, they will 
remain in place as long as the building lasts. 

Easy to Apply : Corrugated iron sheets can be 
used on wood frame or steel structure. Sheets can 



be nailed directly to the timbers, or fastened to the 
purlins, with maximum distance between supports. 
This work can be done by unskilled labor under 
the direction of an experienced man. 

Protects : In addition to protecting from cor- 
rosion, metal covered buildings reduce fire and 
lightning hazards. A metal covered building prop- 
erly grounded, is immune from damage by light- 
ning. Fire insurance rates on such buildings are 
10% lower. 

These advantages constitute a saving that is 
well worth considering, not only for industrial 
types of buildings, but for other structures where 
corrugated pure iron sheets are adaptable. 
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Reference Data 



The following reference tables contain helpful Drawing No. 10, Page 41, will also prove helpful 
information in convenient form for the estimator. in figuring the size roofing sheets required. 



Table I Description and areas of sheets 

Table II Weight per one hundred square feet, galvanized corrugated sheets 

Table III Square feet of lapped sheets to cover one hundred square feet exposed surface 



TABLE I 



Description and Areas of Corrugated Sheets 



Description of Sheets 



Area of Sheets 



Corrugations 


Width in Inches 


Length 

of 
Sheet 
Inches 


Square Ft. in 1 Sheet 


Sheets in 100 Sq. Ft. 


Width Inches 


Depth 
Inches 


No. 
Per 

Sheet 


Full 
Sheet 


Covers 


Corrugations 


Corrugations 


Nominal 


Actual 


5'' 


3"2y2" 


ly^" 


5'^ 


3"2%" 


iy4" 


5 


5 % 


6 


28 


25 


60 


11.67 


10.83 


10.42 


8.57 


9.23 


9.60 


3 


3 9/16 

1 


9 


26 


24 


72 


14,00 


13.00 


12.50 


7.14 


7.69 


8.00 


*2y2 


2-2/3 


Va 


10 Va 


27 Va 


24 


84 


16.33 


15.17 


14.58 


6.12 


6.69 


6.86 


21/2 


2-2/3 


% 


10 


26 


24 


96 


18.67 


17.33 


16.67 


5.36 


5.77 


6.00 


1V4 


IV4 


% 20 


25 


23% 


120 


23.33 


21.67 


20.83 


4.29 


4.62 


4.80 



*2y2'' for 27y2" width 

Standard lengths are 5, 6, 7, 8, 9, and 10 feet. 
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TABLE II 



Weight Per 100 Sq. Ft— Galv. Corr. Sheets 









Galvanized Sheets 


J — Weight Per 100 Square Fee 


't 










Corru- 










U 


S, standard Gauge 














gation 
Inches 


10 


12 


14 


16 


18 


20 


21 22 


23 


24 


25 


26 


27 


28 


5 


486 


352 


285 


231 


178 


164 


151 


137 


124 


111 


97 


90 


84 


8 


488 


353 


286 


232 


178 


165 


151 


138 


125 


111 


98 


91 


84 


^=2y2 


631 


494 


358 


290 


235 


181 


167 


153 


140 


126 


113 


99 


92 


85 


2y2 


623 


488 


353 


286 


232 


178 


165 


151 


138 


125 


111 


98 


91 


84 


1V4 












186 


172 


158 


144 


130 


116 


102 


95 


88 



*2y2'^ for 27y2'' width 



TABLE III 



Square Feet of Lapped Sheets to Cover 100 Sq. Ft, Exposed Surface 



Square Ft. of 2^4" Standard Corrugated Sheets to Cover 100 Square Ft. of Roof 96" Long Sheets 



Side Lap 


End Lap Inches 




1 


2 


3 


4 


5 


6 


1 Corrugation 


110 


111 


! 
112 1 


113 


114 


115 


1=^ Corrugations 


115 


116 


1 
117 1 


118 


119 


120 


2 Corrugations 


119 


120 


1 
121 1 


122 


123 


124 



Anti-Condensation Lining 



Corrugated iron roofs on buildings housing 
machinery or products affected by moisture, 
should be insulated to prevent condensation of 
vapor on the inside of the metal roof. The corru- 
gated iron roofing sheets should be laid on wood 



sheathing or else an anti-condensation lining 
should be provided on the underside. 

Figures 1 and 2 illustrate condensation linings 
which are economical and will oifer good pro- 
tection. The anti-condensation lining is built up 
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by covering a stretched wire netting with asbestos 
felt and paper. The wire netting is stretched 
tight and supported by the purlins. 

The fundamental requirement is a good insula- 
tion between the chilled roofing material and the 



II I i 1 I 



No. 19 Galv. Wire Net- 
ting, 2" mesn, laced 
vdth No. 20 Brass Wire. 
14 lb* Asbestos Paper* 
Two tniclaiesses of heavy 
building paper. Corru- 
gated Iron. 



Figure One 



No. 19 Galvanized Wire 
Netting, 2" mesh. 30 
To. Asoestos Paper. 
Corrugated Iron Siieets. 
Use 1" X 4" X l/8" 
Clips 2*0" centers, 
midway between purlins. 









Figure Two 

inside moisture laden air. Any cellular material 
will meet this requirement. Coatings of paint, 
asphaltum, or similar materials applied on the 
sheets will not prevent condensation as they do 
not give the kind of insulation that is necessary. 
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The Development, Uses, and Service Life 

of Pure Iron 



De\^LOPMENT: Pure Iron was in general use 
by the trades several decades ago. However, its 
corrosion-resisting characteristic was not recog- 
nized at that time. This was due to lack of com- 
parison — there being no other metal that took its 
place in the construction field. 

The development of large quantity steel pro- 
duction drew the attention of metal workers and 
designers away from the pure irons which had 
to be made by slow, expensive processes that al- 
lowed only small quantity production. It was not 
many years before the futility of using ordinary 
steel for all applications was recognized. Pure 
Iron was needed to resist corrosive conditions, and 
it had to compete with steel in price. The result 
was — a new method of producing pure iron in 
commercially available quantities. 

The American Rolling Mill Company responded 
to the call for a rust-resisting pure iron and 
after tremendous research and expense produced 
ARMCO Ingot Iron. However, the demand for 
this long-lasting iron has grown until the ARMCO 
organization is the world's largest producer of 
special analysis iron and steel sheets for exact- 
ing uses. 

Uses of Pure Iron : Pure Iron is manufactured 
by this company in galvanized sheet form for 
roofing and roof drainage parts, cornices, mar- 
quees, heating and ventilating ducts, etc., and in 
galvanized corrugated form for roofing and siding 
on industrial types of buildings. 

ARMCO Ingot Iron is widely used by fabri- 
cators of building products. Following is a partial 
list: 

Metal Lath (Black and Galvanized) 

Septic Tanks 

Rolling Doors and Partitions 

Window Frames 

Porcelain Enameled Shingles 



Water Softeners 
Clothes Dryers 
Air Washers 
Furnaces 
Ventilators 

Service Life : Because the rust-promoting im- 
purities have been practically eliminated (the 
sum total of carbon, manganese, phosphorus, sul- 
phur, silicon, copper, and the gases oxygen, hydro- 
gen and nitrogen is always less than 16/100 of 
1%), the electro-chemical action is reduced to a 
minimum which results in long service life. 

The uniformity of Ingot Iron, which is the 
result of exacting refining and annealing practice, 
is another important factor in its longevity. 

Then, too, pure iron takes a purer galvanized 
(zinc) coating than the steel and copper-bearing 
steel sheets. The purity of this protective coating 
influences the life of the sheet very materially. 

Mr. W. T. Flandei's describes this pure coating 
on ARMCO Ingot Iron in his book, ''Galvanizing 
and Tinning." In his tests he found ARMCO 
Ingot Iron immersed in molten zinc for twelve 
days lost 11.2 % , whereas ordinary steel lost 49.9 % 
in the same length of time. This accounts for the 
contamination of the coating in the process of 
galvanizing. Because this action is less when 
ARMCO Ingot Iron is exposed to molten zinc the 
coating of this pure iron is purer than the coating 
on steel. Thus the pure coating, too, lasts longer. 
With a base metal of the purest iron made, and a 
purer zinc coating, ARMCO Ingot Iron is safe- 
guarded from untimely rust and early failure. 

Nineteen years of general satisfactory service 
under widely varying conditions has given 
ARMCO Ingot Iron a reputation for durability 
which is well known among the building trades 
and professions. 
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Why Pure Iron Resists Corrosion 



A difference of *'head" in liquids causes the fluid 
to flow from the higher to the lower level. A 
difference in temperature causes a similar result. 
And there is still a third cause that can produce 
mution in the atoms constituting a body — a diif er- 
emie in ''electric potential." 'Totential" means 
a difference in electrical level just as ''head" means 
a difference in water level. All metals possess 
different electric potentials, some standing at 
higher and some at lower levels. Electro-chemists 
have classified the various elements in accordance 
with their ''potential difference." The electric 
potential (or "head") of iron is higher than that 
of copper — "iron is electro-positive to copper, and 
copper electro-negative to iron." Zinc is higher 
in the electric potential scale than either iron or 
copper and consequently is electro-positive to both 
of them. 



COPPER ~-\ 
(Nt^GATlVE) 




— - ZINC 
(POSITIVE) 



This shnple battery illustrates electrolytiG 
action. Zinc — the 'inetal of higher electrical 
potential — is consinned. 

If you take a glass tumbler and place in it two 
strips of metal, one of copper and one of zinc, 
taking care that they are so placed that they do 
not touch each other, and then connect their upper 
ends with a wire and cover their lower ends with 
water in which common salt has been dissolved 
(or better still, water containing a small amount 



of sulphuric acid), an electric battery will have 
been formed, similar to that invented by the 
Italian scientist, Volta, more than a century ago. 
In such a battery the current in the wire flows 
from the copper to the zinc plate, but you will see 
by looking at the illustration that in order to 
complete the circuit, it is necessary for the current 
to flow through the water contained in the glass 
from zinc to copper. Within the solution zinc is 
known as the positive pole or "anode," the copper 
as the negative pole or "cathode," while the water 
containing salt or sulphuric acid is called the 
"electrolyte." 

When the upper ends, or "poles," of the two 
strips of metal are connected by a wire, as shown 
in illustration, the effect of the current will be 
visible in the multitude of tiny bubbles that form 
in the neighborhood of the copper, or negative 
plate. These bubbles are caused by the liberation 
of hydrogen gas from the water. If you break the 
circuit, disconnecting the wire from one of the 
strips of metal, the bubbles disappear, but they 
will be observed again as soon as the circuit is 
re-established. 

If you leave the battery for several days with 
the wire attached to the upper ends of the two 
strips of metal you will note that the zinc, or 
positive plate, has wasted away, and it is well to 
remember here that wherever there is electrolytic 
action between two metals it is always the positive 
metal — the metal of higher electric potential— 
that is destroyed. 

Even if you disconnect the Avire but leave the 
two metals immersed in the electrolyte, the zinc 
will still waste away, but more slowly. This is 
explained by the fact that commercial zinc is not 
absolutely pure. The impurities form, with the 
particles of pure zinc, miniature batteries in which 
the particles of pure zinc constitute the positive 
plates, and the impurities the negative plates. (See 
article BATTERY, Encyclopedia Britannica, 11th 
edition, Vol. Ill, page 532.) It will be well to 
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remember this fact because it has a direct bearing 
on the way in which impurities in steel give rise to 
similar electrolytic action between themselves and 
the pure metal in which the latter, being electri- 
cally positive to most of the impurities, wastes 
away like the zinc in the battery. The two metal 
strips in a battery do not have to be zinc and 
copper. Any two metals will do, though the cur- 
rent generated will not be so strong if the differ- 
ence in electric potential is not so great as between 
zinc and copper. 

It is important to know hoAV the various elements 
stand in relation to one another when arranged in 
a series in which each element is positive to all 
that follow it and negative to all that precede it. 
At the bottom of this series, electrically negative 
to all the other elements is oxygen. In the electro- 
chemical series of the elements, printed on this 
page, note that iron is positive to most of the 
impurities usually found in carelessly made steel, 
which means that in any electrolytic action set up 
between the particles of pure iron and most of the 
impurities, it will be the iron that wastes away. 
Note also that zinc stands higher in the series 
than iron and is therefore positive to it, hence 
in electrolytic action between iron and zinc it is 
the zinc that wastes away. This explains why zinc 
is a good protector of iron — it preserves the latter 
by sacrificing itself. 




Potassium Sodium Calcium 

MANGANESE 

ZINC 

IRON 
Nickel Lead T?iji. 

HYDROGEN 

COPPER 

SILICON 

CARBON 

NITROGEN 
Mercury Silver Platinum Gold 

PHOSPHORUS 

SULPHUR 

OXYGEN 

The Electro-Cheiyiical Series 

Whe7i cm electric couple forms between any two of 

these elements, the 2ipper is destroyed. 

In a bulletin on "The Corrosion of Iron,'' pub- 
lished by the U. S. Department of Agriculture, 
Bureau of Public Roads, Dr. Allerton S. Cushman 
illustrates by means of two simple diagrams what 
occurs when iron or steel is subjected to electro- 
lytic action, if the impurities are segregated 
instead of being equally distributed. In such a 
case, he says, we may have either a positive center 
(high electric potential) ; or we may have a nega- 
tive center surrounded by a positive area. These 
two possible conditions are illustrated below. 




'^^^^^^Ss^^S^>^: 



Crater formation with pitting effect in center 



Cone fortnation with pitting effect in surroiivding area 
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Continuing, he says that in the first case we 
would expect to find the positive atoms of metal 
in the center attracted to the negative area sur- 
rounding them which would result in a crater-like 
formation (an elevated ring of rust with a depres- 
sion in the center) ; while in the second case the 
positive atoms would be drawn inward to the 
negative center, resulting in a solid cone of rust 
surrounded by a circular depression. 

Represented pictorially the two accumulations 
of rust would appear as illustrated on the pre- 
ceding page. 



As a matter of fact these two formations can 
be clearly distinguished when patches of rust are 
viewed under a microscope. Here, then, it would 
seem we have the true explanation of why a pure 
metal of homogeneous texture is less subject to 
corrosion than an impure metal in which the im- 
purities are segregated. The smaller the percent- 
age of impurities and the more equally they are 
distributed throughout the metal, the feebler will 
be those internal electric currents which, flowing 
from areas of higher potential to areas of lower 
potential, cause the molecules of pure metal to 
migrate to those centers of attraction where the 
impurities are congregated. 



SCIENCE EMPLOYED IN THE 

MAKING OF IRON AND STEEL 




Constant scientific research and development are 
a vital part in the manufacture of iron and steel 
sheets to successfully meet the many exacting re- 
quirements of today. 

Every phase of the manufacture of pure iron 
sheets, from the raw materials to the finished 
product, is done on a scientific basis, thus assuring 
an exactness in every detail that gives most satis- 
faction in service. 



The micrographs show samples of pure iron and ordinary 
mild steel, magnified 100 diameters. The metallographist 
recognizes the pure iron (above) by the practically pure 
ferrite grains. On the other hand, the steel is identified 
bv the numerous rust-inviting patches of impurities. 
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Identifying Characteristics of Pure Iron 



ARMCO Ingot Iron possesses definite chemical 
and physical characteristics which set it apart 
as different and distinctive from all other ferrous 
metals. Because of its method of manufacture and 
state of refinement, it is : 

1. Chemically Different: The purest iron 
made — no other sheet meets Ingot Iron's purity 
standard rigidly adhered to— the 99.84% purity 
already mentioned under "Definition." 

2. Metallurgically Different: Degasified, 
uniform, slagless. A microscopical examination 
reveals the characteristic ferrite (pure iron), well 
annealed grain structure. 

3. Physically Different : Soft, ductile, work- 
able. Tensile strength 38,000—42,000 pounds per 
square inch, elongation not less than 22% in 8 
inches, yield-point not less than 50% of tensile 
strength. 

4. Working Temperature Different: Pos- 
sessing the critical temperature range characteris- 
tic of pure iron only. Rollers and forgers can 
classify ARMCO Ingot Iron by its behavior when 
worked within its critical temperature range — 
850'^' C (1562° F) to 1050° C (1922° F). 

5. Resistance to Solubility in Molten Zinc : 
Carrying, therefore, a purer, longer-lasting zinc 
coating applied by standardizing the hot dip 
galvanizing process. Research investigators can 
classify ARMCO Ingot Iron by its resistance to 
solubility in molten zinc. 

Further substantiating this fifth point, attention 
is directed to the following experiments and re- 
marks quoted from ^'Galvanizing and Tinning,'' 
by W. T. Flanders, pages 18 to 20 inclusive: 

"The laws of physics teach us that an impure 
substance will go into solution more rapidly than 
a pure one, and we do not find exceptions when 



dissolving iron in zinc. The purer the iron the 
more slowly it goes into solution. This is the 
reason that the old-fashioned puddled iron lasted 
so much longer than the modern steel. Now 
that ingot iron is being commercially produced, 
it has been very easy to demonstrate this fact 
in a scientific manner. 

"These statements are borne out and given 
additional weight by a comparison of galvanized 
ARMCO Iron sheets with galvanized mild open 
hearth steel sheets." 

Because of these identifying characteristics 
ARMCO Ingot Iron is universally chosen as the 
standard of pure iron not only for industry, but 
by scientists for experimental purposes and intri- 
cate investigations. 



NOTE : The question is often asked, "What is 
the difference between iron and steel?" 

Dr. Albert Saveur, Professor of Metallurgy, 
Harvard University, has clarified this question 
with the following classification and definitions of 
ferrous metals: 

Commercial Iron — The element iron as pure as 
it can be commercially produced. 

Ingot Iron — Commercial Iron which has been 
produced in fluid condition and cast. 

Wrought Iron — A ferrous metal which is malle- 
able and which has been produced fi'om a pasty 
condition. 

Steel — A malleable alloy of iron and carbon 
usually containing substantial quantities of man- 
ganese. 

"Following this classification, such a material as 
ARMCO Ingot Iron may be further defined as 
'ingot iron' produced in an open-hearth furnace 
and containing not more than 0.02 per cent carbon 
and not more than 0.035 per cent manganese." 
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What It Costs To Use Pure Iron 



ARMCO Ingot Iron costs roughly one cent a 
pound more than steel. This 20% to 2b% differ- 
ential in material cost is reduced to from 5 % to 
10% increased cost when the completed job is 
considered. 

Comparing the cost with comparable gauges in 
copper and zinc (say, 24 gauge galvanized iron, 
16 ounce copper, and 9 or 10 gauge zinc) ARMCO 
Ingot Iron costs about one-fourth that of copper 
and one-half that of zinc. These figures are based 
not upon an equal weight of each material, but 
upon the covering area using the gauges most 
commonly recommended for that same class of 
work. 

As the architect and engineer well know from 
experience, the labor cost is the major item in 
building construction, and it is real economy to 
protect this large investment in labor costs by 
employing durable materials which will postpone 
costly replacements. 

. Our experiences in investigating costs on various 
types of sheet metal jobs have shown us that it 
costs about 5% more to use ARMCO Ingot Iron 
for flashings, gutters, downspouts (that is, the 
residential type of roofing job), than if steel were 
used. Where a sheet metal roof, as well as these 
roof drainage parts, is considered, the cost of 
using ARMCO Ingot Iron runs about 10% more 
than for a steel job. The basis of figuring this 
increased cost is illustrated in the following figures 
which are actual costs on a specific roof job. 

The engineer specified 22 gauge ARMCO Ingot 
Iron. The comparative cost of using ARMCO 
Ingot Iron and steel were : 

Cost of material Galvanized ARMCO Ingot Iron : 
350 sq. 22 ga. at $9.15 per square $3202.50 

Labor, overhead, and profit: 
350 sq. at $9.87 per square $3454.50 

Cost of ARMCO Ingot Iron job $6657.00 



Cost of material in Galvanized Steel : 
350 sq. of 22 ga. at $7.48 per square $2618.00 

Labor, overhead and profit: 
350 sq. at $9.87 per square $ 3454.50 

Cost of Galvanized Steel job $6072.50 

Cost of material ARMCO Ingot Iron___-$3202.50 

Cost of material in Galvanized Steel $2618.00 

Increased cost of material using ARMCO $ 584.50 
Percentage increased cost material 22V2 % 

Price of job ARMCO Ingot Iron $6657.00 

Price of job Galvanized Steel— $6072.50 

Increased cost of job using ARMCO $ 584.50 

Percentage increased cost using ARMCO 91/2 % 

It is no paradox to say, "Pay a Little More That 
the Cost May Be Less," for it is cost per year of 
service life that counts. 



NOTE: On any job, the workability of the 
material is always an important consideration. 
This quality is especially essential to best results 
in forming sheet metal to intricate designs, such 
as for cornices, marquees, and the hke. 

Workability affects cost. 

On large jobs involving considerable sheet metal 
forming work, contractors have learned that pure 
iron sheets, because of the uniformity and greater 
ductility of iron, have saved a good part of the 
difference in price over ordinary galvanized sheet 
metal. And workmen like to use it. 

So, pure iron saves in other ways besides its low 
cost per service year. 
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Safe Loads For Rectangular Wood Beams 

Safe Loads in Pounds Uniformly Distributed For Rectangidar Wood. Beams One Inch Wide 
For an allotoahle fiber stress of 1000 2)otmds per square inch 

Depth of Beam In Inches 



Span 

In 
Feet 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


4 


440 


1000 


1780 


2780 


4000 


5440 












5 


360 


800 


1420 


2220 


3200 


4360 














6 


300 


670 


1190 


1850 


2670 


3630 














7 


250 


570 


1020 


1590 


2290 


3110 












8 


220 


500 


890 


1390 


2000 


2720 












9 


200 


440 


790 


1240 


1780 


2420 


3160 


4000 


4940 


5980 


7110 


10 


180 


400 


710 


1110 


1600 


2180 


2840 


3600 


4440 


5380 


6400 


11 


160 


360 


650 


1010 


1460 


1980 


2590 


3270 


4040 


4890 


5820 


12 


150 


330 


590 


930 


1330 


1820 


2370 


3000 


3700 


4480 


5330 


13 


140 


310 


550 


860 


1230 


1680 


2190 


2770 


3420 


4140 


4920 


14 


130 


290 


510 


790 


1140 


1560 


2030 


2570 


3180 


3840 


4570 


15 


120 


270 


470 


740 


1070 


1450 


1896 


2400 


2960 


3590 


4270 


16 


110 


250 


440 


690 


1000 


1360 


1780 


2250 


2780 


3860 


4000 


17 


110 


240 


420 


650 


940 


1290 


1670 


2120 


2610 


3160 


3770 


18 


100 


220 


400 


620 


890 


1210 


1580 


2000 


2470 


2990 


3560 


19 


90 


210 


370 


590 


840 


1150 


1500 


1900 


2840 


2830 


3370 


20 


90 


200 


360 


560 


800 


1090 


1420 


1800 


2220 


2690 


3200 


21 


85 


190 


340 


530 


760 


1040 


1350 


1710 


2120 


2560 


8050 


22 


80 


180 


320 


510 


730 


990 


1290 


1640 


2020 


2440 


2910 


23 


80 


170 


310 


480 


700 


950 


1240 


1570 


1930 


2340 


2780 


24 





160 


300 


460 


670 


910 


1190 


1500 


1850 


2240 


2670 


25 


— 


160 


280 


440 


640 


870 


1140 


1440 


1780 


2130 


2560 


26 


— 


150 


270 


430 


610 


840 


1090 


1380 


1710 


2070 


2460 


27 





150 


260 


410 


590 


810 


1050 


1330 


1650 


1990 


2370 


28 





140 


250 


400 


570 


780 


1020 


1290 


1590 


1920 


2290 


29 





140 


240 


340 


550 


750 


980 


1240 


1530 


1850 


2210 


30 


— 


130 


240 


370 


530 


730 


950 


1200 


1480 


1790 


2130 


31 





130 


230 


360 


520 


700 


920 


1160 


1480 


1730 


2060 


32 





125 


220 


350 


500 


680 


890 


1180 


1390 


1680 


2000 


33 





120 


210 


340 


480 


660 


860 


1090 


1350 


1630 


1940 


34 





120 


210 


330 


470 


470 


640 


1060 


1810 


1580 


1880 


35 


— 


110 


200 


320 


460 


600 


810 


1030 


1270 


1540 


1830 



The weight of the beam need be considered only tvhen the ratio of sjxm to dejMi of beam is large. For 
concentrated loads at the middle of a beam, divide table safe loads by 2. For fiber stresses other than 
1000 lbs,, correct safe loads of table, (From The American Civil Engineer's Handbook.) 



T 
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Combined Dead and Live Loads For 
Various Types of Roofs 



In north temperate climates where roof loads 
are not fixed by building laws, ordinary roofs up 
to 80 feet span should be designed to carry as a 



minimum the following loads per sq. ft. of exposed 
surface (loads applied vertically) which provides 
for total deadj and live load combined. 



Types of Roof Covering 


Combined dead and live load 
per square foot pounds 


CorruQfated iron roofine: on sheathiner or purlins 


40 


•A, 
Gravel or Composition Roofing: 

On sheathing, slope less than 2 inches per foot 


50 


On sheathine:, sIoDe greater than 2 inches per foot 


45 


On 3 inch flat tile or cinder concrete 


60 


Slate : 

On sheathing or purlins 


50 


On 3 inch flat tile or cinder concrete 


65 


Tile on iron purlins •. 


55 


Glass 


45 







In climates where snow is not likely to occur, 
the above minimum loads may be reduced by 10 
pounds. In no case, however, should the roof 



members be designed to carry a total dead and live 
load of less than 40 pounds. 
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Recommended Specifications For Flat and 
Corrugated Galvanized Iron Sheets 



1. Scope — The following specifications cover 
flat and corrugated galvanized iron and steel 

sheets. 

2. Zinc Coating — (a) The sheets shall be 
galvanized with Prime Western Zinc and shall 
conform to the requirements specified in Table 
1. The figure for weight of coating shall be the 
average of the analytical determinations from 
three test specimens 21/4'' square, cut from the 
ends and middle of the test specimen taken as 
specified in Section 4: provided, however, that 
the coating on any one of the three specimens 
tested must show at least 75% of the average 
weight of coating specified as shown in Table 
1 or Table 2. 

(b) The weight of zinc coating shall be 
determined by the hydrochloric acid-antimony 
chloride method recommended by the United 
States Bureau of Standards and described in 
their circular No. 80. 

(c) The minimum average weight of coat- 
ing specified in Table 1 and Table 2 is the total 
weight of coating in ounces on both sides of a 
sheet one foot square, the numerical value of 
which is the same as the weight of coating in 
grams, on a sample 21^4/' square. 

TABLE 1 

Recommended Standard Weight Coating 
Specifications For All Galvanized Sheets 

Weight of Galv. Sheets Average Weight 
U. S. Standard Oz. per Sq. Ft. of Coating. Oz. 

Gauge No. Min. Nom. Max. Per Sq. Ft. 



10 


87.9 


92.5 


97.1 


1.75 


12 


68.9 


72.5 


76.1 


1.75 


14 


49.9 


52.5 


55.1 


1.75 


li 


40.4 


42.5 


44.6 


1.50 



18 


33.6 


34.5 


35.4 


1.50 


20 


25.8 


26.5 


27.2 


1.50 


22 


21.9 


22.5 


23.1 


1.50 


24 


18.0 


18.5 


19.0 


1.50 


26 


14.1 


14.5 


14.9 


1.40 


28 


12.2 


12.5 


12.8 


1.40 






TABLE 2 





Recommended Special Weight Coating Specifi- 
cations For Corrugated Galvanized Sheets 

These specifications co\^er a special weight of 
galvanized coating recommended for corrugated 
sheets only. 

Weight of Galv. Sheets Average Weight 
U. S. Standard Oz, per Sq. Ft. of Coating. Oz, 

Gauge No. Min. Nom. Max. Per Sq. Ft. 



10 


87.9 


92.5 


97.1 


2.5 


12 


68.9 


72.5 


76.1 


2.5 


14 


49.9 


52.5 


55.1 


2.5 


16 


40.4 


42.5 


44.6 


2.5 


18 


33.6 


34.5 


35.4 


2.5 


20 


25.8 


26.5 


27.2 


2.5 


22 


21.9 


22.5 


23.1 


2.5 


24 


18.0 


18.5 


19.0 


2.5 


26 


14.1 


14.5 


14.9 


2.5 


28 


12.2 


12.5 


12.8 


2.5 



NOTE : While the galvanized coating on a pure 
iron base sheet is more tightly adherent and purer 
than the coating on a steel base, a heavier coating 
than is usual in the trade is recommended for the 
reason that it makes a durable product still more 
durable. 

A 214 oz. coating will be supplied at a nominal 
extra cost, consistent with the additional cost of 
the added zinc. 
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Physical Properties and Tests 



3. Bend Tests — (a) Base Metal Tests. Any 
portion of the test specimen specified in Section 
4, shall bend cold 180 degrees flat on itself 
without fracture of the base metal. 

(b) Coating Tests. In testing material speci- 
fied in Table 1, any portion of the test specimen 
specified in Section 4, of sheets lighter than 16 
gauge, shall stand bending in any direction 
without flaking of the coating on either side 
when bent flat on itself over four thicknesses of 
the material. 

4. Test Specimens. A rectangular test speci- 
men 21/2 in. wide shall be cut transversely across 
the middle of the sheets, the ends terminating 
within 1 in. of the sides of the sheet. The 
samples for coating test shall be cut from this 
strip as shown in Section 2(a). 

5. Number of Tests, (a) One determination 
of each of the tests specified shall be made from 
one sheet in each lot of 1000 sheets or fraction 
thereof of each gauge on each order. 

(b) If any test specimen fails to meet the 
requirements of this specification a retest will 



be allowed from two other sheets in the same 
lot, both of which shall meet the requirements. 

Permissible Variations 

6. Dimensions. The sheets shall conform to 
the dimensions specified with following permis- 
sible variations. 

(a) Width shall not be less than that speci- 
fied, but may be as much as 1/4 in. greater for 
sheets up to 48 in. width, and may be as much 
as % in. greater for sheets over 48 in. in width. 

(b) The length shall not be less than that 
specified, but for sheets 96 in. long and under 
may be up to %, in. greater, to which latter 
figure add l^ in. for each 24 in. or fraction 
thereof above 96 in. length. 

(c) Where sheets are required accurate to 
size, they shall be specified *'to be resquared." 

Finish 

7. Finish. The finished sheets shall be of 
first-class commercial quality, free from flaws 
or mechanical defects, such as pin holes, cracks, 
blisters, and blackened sal-ammoniac or acid 
spots. 
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Note: ''Inchistrial Bidldings'' pertains to those btcildings roofed or roofed and sided tvith 
corrugated iron. In all cases tvhere a particular type of building is not mentioned, or when the 
subject does not give the clue, the reference pertains to other ty^yes of buildings than the indus- 
trial type as defined here. 
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for Industrial Building Use, 55. 
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Buildings), 40; Description and Areas, 43; Weight 
per 100 Square Feet, 44. 



Cost of — Iron and Steel, Comparative, 52 ; Laying Pressed 
Standing Seam Roofing, 10; Laying Standing Seam 
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posed Surface, 44, 

Dead Load — Definition, 28. 
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Description — Corrugated Iron Roofing and Siding, 29; 
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gled Vertical Surface, 19; Specifications, 25; Stucco 
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and Siding), 29. 

Galvanized Iron — Zinc Coating Specifications for Flat or 
Corrugated Sheets, 55. 

Gauge — Corrugated Iron Roofing and Siding, 29; Pressed 
Standing Seam Roofing, 10; Ribbed Seam Roofing, 11; 
Standing Seam Roofing, 9 ; Suggested for Roofing and 
Roof Drainage Parts, 13; To Use^ — Metal Roofing, 13; 
V-Crimp Roofing, 11. 



Girt — Definition, 28. 

Gutters — Box, 15; Downspouts, Elbows, and Shoes, 14; 
Fall, 14; Hanging — Expansion and Contraction, 14; 
Industrial Buildings, 30; Joints, 14; Lined — Expan- 
sion and Contraction, 14; Lining on Stone or Terra 
Cotta Bed, 16; Pole and Yankee, 15; Sharp Angles, 
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Hangers and Straps — Gutters, 15. 
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Hips, Valleys, and Ridges — Construction Information, 17; 
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Hook Bolts — Industrial Buildings, 30. 

Ingot Iron — ^Definition, 51. 

Iron, Galvanized — Important Facts About Roofing, 8. 

Iron and Steel — Comparative Cost, 52; Difference Be- 
tween, 51. 

Joints — Gutters, 14. 

Laps, Side and End — Corrugated Iron Roofing and Sid- 
ing, 29. 

Laying — Pressed Standing Seam Roofing, Cost, 10; Metal 
Roofing — A Few Don'ts, 13; Standard Practice — 
Metal Roofing, 13; Standing Seam Roofing, 10. 

Leanto — -Definition, 28. 

Life of ARMCO Ingot Iron, 47. 

Lightning and Fire Proof — Galvanized Iron, 8. 

Lined Gutters — Expansion and Contraction, 14. 

Lines, Straight — Metal Roofing, 13. 

Lining — Anti-Condensation (Industrial Buildings) , 44 ; 
Gutter — On Stose or Terra Cotta Bed, 16. 

Lists and Estimates — Industrial Buildings, 30, 

Live Load — Definition, 28. 

Loads — Combined Dead and Live for Various Types of 
Roofs, 54. 

Louvi-es — Definition, 28; Industrial Buildings, 30. 

Manufacture of Iron and Steel Sheets — Science Em- 
ployed, 50. 

Member — -Definition, 28. 

Metal Roofing — Specifications, 23, 

Metal Shingles, 12, 

Metallurgical Characteristics — Pure Iron, 51. 

Method of Application — Corrugated Iron Roofing and 
Siding, 29. 

Monitor Ventilator — Definition, 28. 

Nailing of Flashing, 19. 

Nailing Strips, Wood — V-Crimp Roofing, 11. 

Nomenclature (Industrial Construction), 28, 

Number of Tests — Specifications (Galvanized Iron for 
Industrial Buildings), 56. 

Open Sheathing — V-Crimp Roofing, 10. 

Painting — Metal Roofing, 13. 

Panel — Definition, 28. 

Pediments — Flashing, 20. 

Physical Characteristics — Pure Iron, 51. 

Pitch — Definition, 28; Ribbed Seam Roofing, 11; V-Crimp 
Roofing, 10. 

Pole and Yankee Gutters, 15. 

Preparation of Surface — Metal Roofing, 13. 



Pressed Standing Seam Roofing, 10. 

Prevailing Winds — Metal Roofing, 13. 

Pure Iron — Chemical Characteristics, 51; Cost of Using, 
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Metallurgical Characteristics, 51; Physical Character- 
istics, 51; Resistance to Solubility in Molten Zinc, 51; 
Service Life, 47; Why It Resists Corrosion, 48; Work- 
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Purlin — Definition, 28; Spacing (Industrial Buildings) 31. 

Recessed Dormer Window — Flashing, 20. 

Recommended Specifications for Flat and Corrugated 
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Rectangular Wood Beams — Safe Loads, 53. 

Requirements for Coverage of 100 Square Feet Exposed 
Surface — Industrial Buildings, 44. 

Resistance to Solubility in Molten Zinc — Pure Iron, 51. 

Rib, Baffle — Valleys, Hips, and Ridges, 17. 

Ribbed Seam Roofing, 11. 

Ridge Roll — Industrial Buildings, 31. 

Ridges, Valleys, and Hips — Construction Information, 17; 
Specifications, 25. 

Roof — Standing Seam Metal — Valleys, Hips and Ridges, 
18; Wood Shingled — Valleys, Hips and Ridges, 17. 

Roofing — Composition — Flashings, 21; Important Facts 
About Galvanized Iron for Roofing, 8; Materials — 
Approximate Weight, 8; Metal Shingles, 12; Pressed 
Standing Seam, 10; Ribbed Seam, 11; Standing Seam, 
9; Style to Specify, 9; V-Crimp, 10. 
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sation, 13; Gauge to Use, 13; Painting, 13; Prepara- 
tion of Surface, 13; Prevailing Winds, 13; Specifica- 
tions, 23; Standard Practice in Laying, 13; Straight 
Lines, 13. 

Roofing and Roof Drainage Parts — Suggested Gauges 
for, 13. 

Roofing and Siding, Corrugated Iron — Description, 29; 
Gauge, 29; Method of Application, 29; Side and End 
Laps, 29; Working Data, 48. 

Rust — Why Pure Iron Resists Rust, 48. 
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Scuttle — Specifications, 26. 

Seepage Stop — Valleys, Hins, and Ridges, 17. 

Service Life of ARMCO Ingot Iron, 47. 

Sharp Angles — Gutters, 14. 

Sheathing — Definition, 28; Open — V-Crimp Roofing, 10. 

Sheet Metal — Specification Suggestions, 23. 

Shingled Roof, Wood — Valleys, Hips, and Ridges, 17. 

Shingled Vertical Surface — Flashings, 19. 

Shingles — Metal, 12. 

Shoes, Gutters, Downspouts, and Elbows, 14-16, 

Side and End Laps — Corrugated Iron Roofing and Sid- 
ing, 29. 

Siding and Roofing, Corrugated Iron — Definition, 29; 
Gauge, 29 ; Method of Application, 29 ; Side and End 
Laps, 29; Working Data, 29. 

Size and Gauge Sheets — Ribbed Seam Roofing, 11; V- 
Crimp Roofing, 11. 



Skylights — Specifications, 26. 

Slate and Tile Roofs — Valleys, Hips and Ridges, 17. 

Spacings, Purlin — Industrial Buildings, 31. 

Span — Definition, 28. 

Specifications — Bend Tests on Galvanized Iron for Indus- 
trial Buildings, 56 j Coating Tests on Galvanized Iron 
for Industrial Buildings, 56; Conductor Pipe, Elbows, 
and Devices, 25; Dimensions of Galvanized Iron for 
Industrial Buildings, 56; Finish on Galvanized Iron 
for Industrial Buildings, 56; Flashings, 25; Flat and 
Corrugated Galvanized Iron Sheets, 55; General Work- 
manship, 23; Metal Roofing, 23; Number of Tests on 
Galvanized Iron for Industrial Buildings, 56; Scuttle, 
26; Sheet Metal Work (General), 23; Skylights, 26; 
Suggestions for Sheet Metal Work, 23; Valleys, Hips, 
and Ridges, 25. 

Square — Definition, 28. 

Square Feet of Lapped Sheets to Cover 100 Square Feet 
Exposed Surface — Industrial Buildings, 44. 

Standard Practice in Laying Metal Roofing, 13. 

Standing Seam Metal Roof — Detailed Information, 9; 
Valleys, Hips, and Ridges for, 18. 

Steel — Definition, 51. 

Steel and Iron — Comparative Cost, 52; Difference Be- 
tween, 51. 

Stencil, ARMCO Ingot Iron Trade Mark, 22. 

Straight Lines — Metal Roofing, 13. 

Straps, Clinch Rivets, and Hook Bolts — Industrial Build- 
ings, 30. 

Straps and Hangers — Gutters, 15. 

Strips, Wood Nailing — V-Crimp Roofing, 11. 

Strut — Definition, 28. 

Stucco Vertical Surface — ^Flashing, 19. 

Style Roofing to Specify, 9. 

Sub-Purlin — Definition, 28. 

Suggested Gauges for Roofing and Roof Drainage 
Parts, 13. 

Suggestions for Sheet Metal Specifications, 23. 

Surface, Preparation of — Metal Roofing, 13. 



Temperature for Working Pure Iron, 51. 

Tests — Specifications of Galvanized Iron for Industrial 
Buildings, 56. 

Tie — ^Definition, 28. 

Tight Job — Standing Seam Roofing, 9. 

Tile and Slate Roofs — Valleys, Hips, and Ridges, 17. 

Trade Mark — ARMCO Ingot Iron, 22-46. 

Transverse Bent — Definition, 28. 

Triangle — ARMCO Ingot Iron, 22-46. 

Truss — Definition, 28. 

Uses of ARMCO Ingot Iron, 47. 

Valleys, Hips and Ridges — Closed Valleys, 17; Construc- 
tion Information, 17; Specifications, 25. 

V-Crimp Roofing, 10. 

Vertical Surface — Brick — Flashing, 19; Shingled — Flash- 
ing, 19. 

Weight — Per 100 Square Feet Galvanized Corrugated 
Sheets (Industrial Buildings), 44; Relative (Roofing 
Materials), 8. 

What It Costs to Use Pure Iron, 52. 

Why Pure Iron Resists Corrosion, 48. 

Window Flashings — Recessed Dormer, 20; Sill in a Stucco 
Wall, 21. 

Winds, Prevailing — Metal Roofing, 13. 

Wood Battens — Ribbed Seam Roofing, 11. 

Wood Nailing Strips — V-Crimp Roofing, 11. 

Wood Shingled Roof — Valleys, Hips, and Ridges, 17. 

Working Data — Corrugated Iron Roofing and Siding, 29. 

Working Temperature — Pure Iron, 51. 

Workmanship — General Specifications, 23. 

Wrought Iron — Definition, 51. 

Zinc Coating — Specifications for Flat or Corrugated Iron 
Sheets (Industrial Buildings), 55. 
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